Glutamate in life and death of retinal amacrine cells.
1. Glutamate is the neurotransmitter released by bipolar cells at their synapses with amacrine cells. The amacrine cells express ionotropic (NMDA, AMPA and kainate) and metabotropic (mGluR1, mGluR2, mGluR4 and mGluR7) glutamate receptors and may take up glutamate from the synaptic cleft. 2. Activation of the ionotropic glutamate receptors increases the intracellular free calcium concentration ([Ca2+]i), owing to Ca2+ entry through the receptor-associated channels as well as through voltage-gated Ca2+ channels. The [Ca2+]i response to glutamate may be amplified by Ca2+-induced Ca2+ release from intracellular sources. 3. Activation of NMDA and non-NMDA glutamate receptors stimulates the release of GABA and acetylcholine from amacrine cells. GABA is released by a Ca2+-dependent mechanism and by reversal of the neurotransmitter transporter. 4. Excessive activation of glutamate receptors during ischemia leads to amacrine cell death. An increase in [Ca2+]i due to Ca2+ influx through NMDA and AMPA/kainate receptor channels is related to cell death in studies in vitro. In other studies, it was shown that nitric oxide may also take part in the process of cell damage during ischemia.